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(57) ABSTRACT 

In a circuit arrangement for a brake system with anti-lock 
system and/or traction control with input circuits, output 
circuits, control circuits, monitoring circuits, comparator 
circuits and circuits for switching off the control in the event 
of a fault, a continuous monitoring of the control circuits and 
of the monitoring circuits is made possible. Both the control 
circuits and the monitoring circuits comprise watchdog 
circuits for processing a watchdog algorithm which tests the 
functioning of the control circuits and monitoring circuits 
and comparator circuits for comparing the results of the 
watchdog algorithms respectively processed in the watch 
dog circuits. The output circuits only enable the control if 
both the control signals output by the control circuits cor 
respond to the corresponding signals of the monitoring 
circuits and the results of the watchdog algorithms respec 
tively processed in the watchdog circuits correspond. 

15 Claims, 4 Drawing Sheets 
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1. 

CIRCUIT ARRANGEMENT FOR A BRAKE 
SYSTEM WITH ANT-LOCKSYSTEM 
AND/OR TRACTION CONTROL 

Prior Art 

The invention relates to a circuit arrangement for a brake 
System with anti-lock system and/or traction control accord 
ing to the preamble of patent claim 1. 
WO93/09986 discloses a circuit arrangement for a brake 

system with anti-lock system and/or traction control for a 
motor vehicle, which circuit arrangement comprises input 
circuits for conditioning sensor signals which represent the 
rotational behavior of the individual vehicle wheels, output 
circuits for outputting control signals for actuating solenoid 
valves which are exerted into the pressure medium paths of 
thc brake, control circuits for processing the conditioned 
sensor signals and for generating the brake pressure control 
signals, output circuits for actuating solenoid valves, moni 
toring circuits to which all the conditioned sensor signals are 
fed and circuits for comparing and correlating the signals of 
the control circuits with the corresponding signals of the 
monitoring circuits and circuits for switching off the control 
in the event of a fault. 

In this circuit arrangement the control circuits and the 
associated input circuits for conditioning the sensor signals 
are components of a control microcontroller and the moni 
toring circuits are components of a monitoring microcon 
troller. 
The monitoring microcontroller processing processes a 

model algorithm which constitutes a simplified simulation 
of the control algorithm. The signals generated by the 
control circuits are compared with the corresponding signals 
of the monitoring circuits and in the event of a fault, i.e. in 
the event of incorrect functioning of the control microcon 
troller or of the monitoring microcontroller, the control is 
switched off. 
The control signals generated by the control microcon 

troller are checked for plausibility and correctness by means 
of this complex, parallel model computation which is 
closely based on the control algorithm, as a result of which 
a comparatively high detection probability of faults which 
are relevant to the controller is obtained. However, it is 
disadvantageous with this circuit arrangement that partial 
checking as to whether the two microcontrollers are func 
tioning satisfactorily only takes place indirectly. In an 
extreme case, it would be for example imaginable that 
correspondence between the conditioned sensor signals of 
the control microcontroller with the signals of the monitor 
ing microcontroller is signaled although one microcontroller 
has a computer malfunction which, however, does not affect 
the region of input signal conditioning. 
An absence of explicit checking of the control and moni 

toring computers is in particular disadvantageous also 
because for example, the anti-lock system of a brake system 
is not continuously in use but rather is only employed in 
specific hazard situations. Specifically in these situations, 
the malfunction would first have to be detected by the 
monitoring computer during the control process and, if 
appropriate, the control system would have to be switched 
off. In other words, malfunctioning of the control system 
cannot be detected until a control takes place, i.e. in a critical 
hazard situation. On the other hand, the failure of a computer 
before this time can only be detected with a low degree of 
probability. 
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2 
Moreover, it proves disadvantageous that all four signals 

detected by the wheel sensors always have to be processed 
simultaneously in the monitoring computer. A monitoring 
microcontroller which has a simplified structure in compari 
son with the control microcontroller is indeed already pro 
vided in the circuit arrangement known from WO93/09986. 
Nevertheless, the simultaneous processing of all four sensor 
signals requires an extremely complex monitoring micro 
controller. 
The object of the invention is therefore to improve a 

circuit arrangement for a brake system with anti-lock system 
and/or traction control to the extent that in addition to the 
checking of the control signals by the model computation in 
the monitoring computer a continuous checking of the 
computer functions of the control computer and of the 
monitoring computer takes place in particular even when no 
control is taking place, i.e. in the so-called standby mode, it 
being possible for a computer with a substantially simplified 
structure in comparison with the control computer to be used 
as monitoring computer. 

Advantages of the Invention 
In a circuit arrangement of the generic type for a brake 

system with anti-lock system and/or traction control the 
invention is achieved by means of characterizing features of. 
It has the advantage that-in addition to checking the 
control signals, output by the control circuits, by means of 
the model algorithm being processed in the monitoring 
circuits-the satisfactory functioning of the control and 
monitoring circuits is continuously checked by the process 
ing of the watchdog algorithm in the watchdog circuits, in 
particular even if no control is taking place, i.e. in the 
standby mode. As a result, in particular even faults which 
become manifest in a reduced system performance (for 
example lengthening of the braking distance) can be 
detected particularly advantageously. 

Moreover, the checking of the functioning of the control 
and monitoring circuits by the processing of a watchdog 
algorithm in the watchdog circuits can be used indepen 
dently of the control system selected. 

Finally, by virtue of the combination of model algorithm 
and watchdog algorithm for checking the overall controller 
system not only is a substantial increase in the reliability 
testing of the control system possible but also it is a further 
advantage that the model algorithm can be of simpler design 
in comparison with that of known circuit arrangements since 
additional checking of the overall system by the watchdog 
algorithm is always taking place. 

Embodiments of the invention are described in the sub 
claims. For example, It is particularly advantageous if the 
control circuits, together with the associated input circuits, 
output circuits for outputting brake pressure control signals, 
watchdog circuits and comparator circuits, are part of a 
control computer, while the monitoring circuits, together 
with the associated input circuits, output circuits, circuits for 
processing the model algorithm, watchdog circuits and 
comparator circuits, are part of a monitoring computer. In 
this case, the CPU function, and thus the operational capa 
bility of the two computers, are continuously checked by the 
watchdog circuits of the control computer and of the moni 
toring computer in each case in a controller-independent 
fashion. 

A further substantial advantage is that both the first and 
the second input circuits have multiplexers and comparator 
circuits which compare individual conditioned sensor sig 
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nals with one another in a time-division multiplexing 
method and switch off the control in the event of a fault 
which occurs for example if the speeds of the individual 
vehicle wheels do not correspond within prescribed toler 
ance ranges, which is physically impossible. As a result, not 
only is monitoring of the input signals ensured by the actual 
input circuits, and the entire control switched off in the event 
of a fault, but also by virtue of the fact since in each case 
only one sensor signal is fed to the monitoring computer in 
the time-division multiplexing method, in a reduction of the 
data to be processed by the monitoring computer in the 
model algorithm is also made possible. In comparison with 
known monitoring computers this results in a reduction of 
the sensor signals processed from four to one. This permits 
the use of a monitoring computer which can have a Sub 
stantially simpler structure in comparison with the control 
computer. This structure can be substantially simpler in 
particular in comparison with that of known monitoring 
computers which are used in the circuit arrangements known 
from the prior art. 

In order to test the functioning of the control and moni 
toring computers as comprehensively as possible, the watch 
dog algorithms are advantageously based on test data, as 
output data, which permit all the computer functions to be 
monitored. For this purpose, preferably the entire range of 
values of the computers are cyclically processed in the 
watchdog algorithms with statistical distribution as test data. 

In order to make the outputting of the data as effective as 
possible, first output drivers for actuating the wheel solenoid 
valves and for receiving acknowledgement signals are con 
nected downstream of the output circuits which are assigned 
to the control computer, whereas second output drivers for 
actuating further components and for receiving further 
acknowledgement signals are connected downstream of the 
output circuits assigned to the monitoring computer. 
As a result, not only is division of the actuation of the 

peripheral components between the two computers which 
are different in terms of their capacity and computational 
power made possible but, moreover, monitoring and, if 
appropriate, deactivation of the control system even during 
the outputting of the control signals is also provided. 

BRIEF DESCRIPTION OF THE DRAWING 

FIG. 1 shows in a schematic block circuit diagram the 
most important components of a circuit arrangement accord 
ing to the invention; 

FIG. 2 shows in a schematic block circuit diagram the 
most important components of the input circuits; 

FIG. 3 shows in a schematic block circuit diagram the 
most important components of the controllers and monitor 
ing circuits together with the watchdog circuits and 

FIG. 4 is a schematic view of the essential components of 
the output circuits. 

DESCRIPTION OF THE EXEMPLARY 
EMBODIMENTS 

An operational check of a control computer and a moni 
toring computer, in particular an operational check of the 
CPUs of these is performed continuosly in a circuit arrange 
ment for a brake system with anti-lock system and/or 
traction control. The control computer, uses a control algo 
rithm and, in the monitoring computer, a simplified model of 
the control algorithm (model algorithm) which permits the 
control signals generated by the control algorithm to be 
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4 
checked within a specific prescribed tolerance range (toler 
ance window). By combining the checking of the controller 
functions by the model algorithm with the checking of the 
computer function by the watchdog algorithm, not only is a 
substantial increase in the checking of the operational reli 
ability of the entire control system obtained but faults which 
reduce the system performance, such as for example length 
ening of the braking distance and the like, can also be 
detected in a simple way. 
As is clear from FIG. 1, a circuit arrangement for a brake 

system with anti-lock system and/or traction control com 
prises a control computer 1 and a monitoring computer 2 to 
which wheel sensor signals S1 to S4 and, if appropriate, 
further signals S can be fed on the input side and at whose 
output control signals for actuating the brake pressure con 
trol valves and further components as well as acknowledge 
ment signals of these components are present. Here, it is to 
be expressly noted that the invention is not restricted to the 
use of computers but instead it is to be understood that the 
circuit arrangement can be constructed separately using 
analog, digital or hybrid technology. 
The operation both of the control computer 1 and of the 

monitoring computer 2 can be divided schematically into 
three blocks, namely an input block 3, a monitoring and 
control block 4 and an output block 5, each of the three 
blocks being in each case both a component of the control 
computer 1 and a component of the monitoring computer 2. 
The input data are initially conditioned in the input block 3 
and checked for faults, and the conditioned data are then 
processed in the control and monitoring block 4 in order to 
generate the control signals, on the one hand the control 
taking place in the control computer 1 being checked by the 
monitoring computer 2 and on the other hand the computer 
functions of the two computers 1, 2 being continuously 
tested. The data are then fed to the output block 5 in which 
the output signals are output and monitored. 
As is further illustrated schematically in FIG. 1, the 

control of all three blocks 3, 4, 5 can be switched off by 
switching a circuit 6 for switching off the control system. 
As is clear from FIG. 1 and in particular from FIG. 2, the 

input block 3 is divided up into an input circuit 8 which is 
assigned to the control computer 1 and an input circuit 9 
which is assigned to the monitoring computer 2. Both the 
input circuit 8 and the input circuit 9 comprise circuits, 
known per se, for calculating the speed of the vehicle 
wheels. Furthermore, both the input circuit 8 and the input 
circuit 9 each have multiplexer 12 which, in the time 
division multiplexing method, each synchronously feed a 
single sensor signal of the input signals S1 to S4 initially in 
each case to a circuit 11 for calculating the rotational speed 
of the wheel which circuit 11 subsequently transmits the 
wheel speeds to a comparator circuit 13, 14. The comparison 
of the two wheel speeds respectively calculated in the input 
circuit 8 of the control computer 1 and in the input circuit 9 
of the monitoring computer 2 is performed in the comparator 
circuits 13, 14 and in the case of non-correspondence the 
control is switched off by activating the circuits 6. By 
comparing in each case only one single input signal in the 
time-division multiplexing method using the comparators 
13, 14 present in the two computers 1, 2, in particular the 
computational power of the monitoring computer 2 can be 
considerably reduced in comparison with known monitoring 
computers in which all four sensor signals have to be 
processed simultaneously. This permits the use of monitor 
ing computers 2 with a substantially simplified structure. 
Moreover, deactivation of the entire control system can be 
achieved by the actual monitoring of the input signals S1. 
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. . S4 in the described way if for example the speeds of 
individual wheels differ considerably, which cannot be pos 
sible physically and must therefore be due to an operational 
fault of the system. 
As is clear from FIG. 1 and FIG. 3, the data conditioned 5 

and monitored in the input block 3 are fed to the control and 
monitoring block 4. The essential control, monitoring and 
watchdog algorithms are carried out in the control and 
monitoring block 4. The control and monitoring block 4 is 
in turn divided into a block 41 which is assigned to the to 
control computer 1 and into a block 42 which is assigned to 
the monitoring computer 2. The conditioned data, i.e. the 
wheel speeds, are initially fed to a control circuit 16 and 
simultaneously to a monitoring circuit 17. Processing of a 
model algorithm which constitutes a simplified simulation 
of the control algorithm takes place in the monitoring circuit 
17. Here, an exchange of data takes place between the 
control circuit 16 and the monitoring circuit 17, as is 
indicated schematically in FIG. 3 by a double arrow. The 
data generated by the control circuit 16 then pass on the one 
hand to a comparator circuit 18 and on the other hand to a 
switch 20, while the data generated by the monitoring circuit 
17 as a result of the processing of the model algorithm pass 
to a comparator circuit 19. The comparison of the control 
signals generated by the control circuit 16, the actual ABS/ 
TCS controller, with the signals generated by the monitoring 
circuit 17 by means of the model algorithm takes place in the 
comparator circuits 18, 19. If the two signals correspond 
within a prescribed tolerance range (tolerance window), in 
each case enabling signals are output by the comparator 
circuits 18, 19 to an output circuit 21 of the control computer 
1 and to an output circuit 22 of the monitoring computer 2. 

Furthermore, both the control computer 1 and the moni 
toring computer 2 have watchdog circuits 23, 24 as well as 
further comparator circuits 25, 26 which are connected 35 
downstream of the watchdog circuits 23, 24. The watchdog 
circuits 23, 24 serve to process a watchdog algorithm which 
tests the functioning of the control computer 1 and of the 
monitoring computer 2. Here, test data 27 which respec 
tively permit the cyclical processing of the entire value 40 
range of the computers 1, 2 with statistically distributed data 
in the watchdog algorithms are fed to the watchdog circuits 
23, 24 so that monitoring of all the essential computer 
functions of the two computers 1, 2 is ensured. A comparison 
of the results of the watchdog algorithms which are pro- 45 
cessed in the two watchdog circuits 23, 24 takes place in the 
two comparator circuits 25, 26. Here, an enabling signal is 
only passed on to the output circuits 21, 22 by the two 
comparator circuits 25, 26 if the results of the watchdog 
algorithms processed in the two computers correspond com- 50 
pletely. 
The control is accordingly only enabled if both the brake 

pressure control signals generated by the control circuit 16 
completely correspond to the output signals of the monitor 
ing circuit 17 within the tolerance range, and the results of 55 
the watchdog algorithms processed in the watchdog circuits 
23, 24 in each case completely correspond. If for example 
the brake pressure control signals calculated in control 
circuit 16 and the output signals calculated in the monitoring 
circuits 17 by means of the model algorithms do correspond, 60 
while the results of the watchdog algorithms which have 
been processed in the watchdog circuits 23, 24 do not 
correspond, the switch 20 represented in the control com 
puter 1 is opened so that no control signals are output and the 
control is to this extent switched off. Moreover, the entire 65 
control is also switched off by the circuit 22. In this case, a 
malfunction either of the control computer 1 or of the 
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monitoring computer 2 has occurred. Advantageously, such 
a fault is detected for example even in the standby mode of 
the ABS/TCS system since the watchdog algorithms are 
continuously processed in both computers 1, 2. This is 
particularly advantageous because in this way a malfunction 
of the entire system can be detected even before the actual 
control occurs. 
The comparator circuits 18, 19, 25, 26 and the output 

circuits 21, 22 are necessarily present in both computers 1, 
2 because, in the event of a malfunction of a computer, under 
certain circumstances a satisfactory comparison of the sig 
nals is no longer possible and, as a consequence, this 
computer for example signals an enabling of the control 
although such enabling should not take place. Such a mal 
function can only be detected by a second computer. As a 
result, an increase in the operational reliability is ensured 
since the probability of a simultaneous failure of both 
computers 1, 2 is substantially lower than that of the failure 
of a single computer. 
The output block 5 illustrated as a block-circuit diagram 

in FIG. 1 is illustrated in detailed form in FIG. 4. As is clear 
from FIG. 4, first output drivers 29 for actuating wheel 
solenoid valves 28 are connected downstream of the control 
block 41. In addition, the control block 41 receives from the 
first output drivers 29 feedback signals which signal for 
example the failure of one or more wheel solenoid valve 
signals, a line break and the like, and thus a case of a fault. 

Connected downstream of the monitoring block 42 are 
second output drivers 30 which actuate further components, 
such as for example a motor relay 31 of the ABS pump or 
fault lights 32. In the case of the second output drivers 30 as 
well, functional failures of the actuated components, line 
breaks and quite generally faults in the peripherals are 
reported to the monitoring block 42 by means of feedback 
signals and, if appropriate, the control is switched off. 

Furthermore, a signal line 33 serves to switch off the 
drivers 29 for actuating the wheel solenoid valves 28 if 
either the control block 41 or the monitoring block 42 
detects a case of a fault. The signal line 33 can also be used 
as a test signal line in order to detect faults which can occur 
for example as a result of crosstalk of the signals present on 
the control signal lines to the acknowledgement line (so 
called common-mode faults). 

In summary, it is to be noted that the testing of the control 
system by comparing the control signals with the signals 
acquired in the model algorithms and by comparing the 
results of the watchdog algorithms processed in the watch 
dog circuits 23, 24 of the two computers 1, 2 complement 
one another, 
By means of the watchdog computation it is in particular 

possible to detect computer faults which would have the 
effect on the system of degrading performance (for example 
lengthening the braking distance). Conversely, residual 
faults which are possibly not detected by the watchdog 
computation and have negative effects on the system behav 
ior in a dangerous way can be detected and prevented by 
means of the simple physical model implemented in the 
monitoring computer 2. 

Moreover, changes in the control algorithm in the control 
computer 1 are possible without effects on the simple 
physical model implemented in the monitoring computer 2, 
which in turn has the result that the control computer 1 can 
be modified independently of the monitoring computer 2 or 
that, conversely, the monitoring computer 2 can be used 
independently of the control computer 1. This permits the 
monitoring computer 2 to be used in very large numbers and 
thus permits very cost-effective application. 
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Finally, the testing of the control system by the combi 
nation of watchdog algorithm and model algorithm is also 
advantageous because only a simple physical system, which 
does not need to be adapted to vehicle-specific conditions, 
can be used as the model, and because the watchdog 
algorithm is, per se, independent of vehicle-specific data. 
This also increases the economic viability of control and 
monitoring computers 1, 2. 

Finally, by dividing the actuation of the drivers 27, 30 
between the control computer 1 and the monitoring com 
puter 2, functions are distributed to a certain extent between 
the two computers 1, 2, and the monitoring computer 2 thus 
advantageously assumes port extension and actuation func 
1OIS. 

In conclusion, it is also to be noted that the circuit 
arrangement represented is not restricted to a brake system 
with anti-lock system and/or traction control but can also be 
used in a multiplicity of other applications, such as for 
example an active power steering system and the like. 

I claim: 
1. A circuit arrangement for a brake system with anti-lock 

system and/or traction control with input circuits for con 
ditioning sensor signals, which represent rotational behavior 
of individual vehicle wheels, with output circuits for out 
putting control signals, with control circuits for processing 
the conditioned sensor signals and for generating control 
signals, with monitoring circuits to which the conditioned 
sensor signals can be fed, for processing a model algorithm 
which constitutes a simplified simulation of the control 
algorithm, with comparator circuits for comparing the sig 
nals of the control circuits with the corresponding signals of 
the monitoring circuits and with circuits for switching off the 
control in the event of a fault, wherein both the control 
circuits (16) and the monitoring circuits (17) comprise 
watchdog circuits (23, 24) for continuously processing a 
watchdog algorithm which tests the functioning of the 
control and monitoring circuits (16, 17) and comparator 
circuits (25, 26) for comparing the results of the processed 
watchdog algorithms, and wherein the output circuits (21, 
22) only enable the control if both the control signals output 
by the control circuits (16) correspond to the corresponding 
signals of the monitoring circuits (17) and the results of the 
watchdog algorithms respectively processed in the watch 
dog circuits (23, 24) correspond. 

2. The circuit arrangement as claimed in claim 1, wherein 
the comparison, performed in the comparator circuits (18, 
19), of the brake pressure control signals, output by the 
control circuits (16), with the corresponding signals of the 
monitoring circuits (17) is restricted to compliance with 
prescribed tolerance ranges. 

3. The circuit arrangement as claimed in claim 1, wherein 
the comparison performed in the comparator circuits (25, 
26) requires the exact correspondence of the results of the 
watchdog algorithms processed in the watchdog circuits (23, 
24). 

4. The circuit arrangement as claimed in claim 1, wherein 
the control circuits (16), together with the associated input 
circuits (8), output circuits (21), watchdog circuits (23) and 
comparator circuits (13, 18, 25) are part of a control com 
puter (1), and wherein the monitoring circuits (17), together 
with the associated input circuits (9), output circuits (22), 
watchdog circuits (24) and comparator circuits (14, 19, 26) 
are part of a monitoring computer (2). 

5. The circuit arrangement as claimed in claim 4, wherein 
the monitoring computer (2) has a substantially simpler 
structure in comparison with the control computer (1). 

6. The circuit arrangement as claimed in claim 5, wherein 
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8 
the entire valuc range of the computers (1, 2) is cyclically 
processed in the watchdog algorithms as test data (27) with 
statistical distribution. 

7. The circuit arrangement as claimed in claim 4 wherein 
both the input circuits (8, 9) which are to be assigned to the 
control computer (1) and the ones which are to be assigned 
to the monitoring computer (2) have multiplexers (12) and 
comparator circuits (13, 14) which, in a time-division mul 
tiplexing method, compare individual conditioned sensor 
signals with one another and in the event of a fault switch off 
the control. 

8. The circuit arrangement as claimed in claim 4, wherein 
the watchdog algorithms which are processed in the watch 
dog circuits (23, 24) are based on test data (27), as output 
data which permit all the essential computer functions both 
of the control computer (1) and of the monitoring computer 
(2) to be monitored. 

9. The circuit arrangement as claimed in claims 4, wherein 
first output drivers (29) for actuating wheel solenoid valves 
(28) are connected downstream of the output circuits (21) of 
the control computer (1). 

10. The circuit arrangement as claimed in claim 4, 
wherein second output drivers (30) for actuating further 
components (31, 32) are connected downstream of the 
output circuits (22) of the monitoring computer (2). 

11. The circuit arrangement as claimed in claim 4, 
wherein feedback signals are transmitted from the first 
output drivers (29) to the control computer (1) and from the 
second output drivers (30) to the monitoring computer (2), 
which acknowledgement signals signal the fault of a periph 
eral component or a fault in the signal transmission to the 
component. 

12. Apparatus for controlling a brake system comprising 
sensor means which provide sensor signals representing 

rotational behavior of vehicle wheels, 
input circuit means which process said sensor signals and 

produce wheel speed signals, 
control circuit means which process said wheel speed 

signals using a control algorithm to produce control 
signals, 

monitoring circuit means which process said wheel speed 
signals using a model algorithm, which constitutes a 
simplified simulation of the control algorithm, to pro 
duce monitoring signals, 

first comparator circuit means for comparing the control 
signals with the monitoring signals, 

control watchdog circuit means for continuously process 
ing a control watchdog algorithm which tests the func 
tioning of the control circuit means and produces 
control test results, 

monitoring watchdog circuit means for continuously pro 
cessing a monitoring watchdog algorithm which tests 
the functioning of the monitoring circuit means and 
produces monitoring test results, 

second comparator circuit means for comparing the con 
trol test results with the monitoring test results, and 

output circuit means which transmit said control signals 
for controlling the brake system only when said control 
signals correspond to said monitoring signals and said 
control test results correspond to said monitoring cir 
cuit test results. 

13. Method for controlling a brake system comprising 
providing sensor signals representing rotational behavior 

of the wheels, 
producing wheel speed signals by processing said sensor 

signals in an input circuit, 
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producing control signals by means of a control circuit 
which processes said wheel speed signals using a 
control algorithm, 

producing monitoring signals by means of a monitoring 
circuit which processes said wheel speed signals using 
a model algorithm which constitutes a simplified simu 
lation of the control algorithm, 

comparing said control signals with said monitoring sig 
nals, 

producing control test results by continuously processing 
a control watchdog algorithm which tests the function 
ing of the control circuit, 

producing monitoring test results by continuously pro 
cessing a monitoring watchdog algorithm which tests 
the functioning of the monitoring circuit, 

10 

10 
comparing the control test results with the monitoring test 

results, and 
transmitting said control signals for controlling the brake 

System only when said control signals correspond to 
said monitoring signals and said control test results 
correspond to said monitoring test results. 

14. Method as in claim 13 wherein said control signals 
correspond to said monitoring signals when said control 
signals and said monitoring signals are in a prescribed 
tolerance range. 

15. Method as in claim 13 wherein said control test results 
correspond to said monitoring test results when control test 
results are the same as said monitoring test results. 

ck k : k k 
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In column 1 lines 15-18, delete "output circuits for outputting control signals for 
actuating Solenoid valves which are exerted into the pressure medium paths of the 
brake,". (page 1, line 18) 
In column 1 line 31, delete "processing". (page 1, lines 23-24) 
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